Near-infrared fluorescent peptide probes for imaging of tumor in vivo and their biotoxicity evaluation.
Optical imaging techniques are becoming increasingly urgent for the early detection and monitoring the progression of tumor development. However, tumor vasculature imaging has so far been largely unexplored because of the lack of suitable optical probes. In this study, we demonstrated the preparation of near-infrared (NIR) fluorescent RGD peptide probes for noninvasive imaging of tumor vasculature during tumor angiogenesis. The peptide optical probes combined the advantages of NIR emission and RGD peptide, which possesses minimal biological absorption and specially targets the integrin, which highly expressed on activated tumor endothelial cells. In vivo optical imaging of nude mice bearing pancreatic tumor showed that systemically delivered NIR probes enabled us to visualize the tumors at 24 hours post-injection. In addition, we have performed in vivo toxicity study on the prepared fluorescent RGD peptide probes formulation. The blood test results and histological analysis demonstrated that no obvious toxicity was found for the mice treated with RGD peptide probes for two weeks. These studies suggest that the NIR fluorescent peptide probes can be further designed and employed for ultrasensitive fluorescence imaging of angiogenic tumor vasculature, as well as imaging of other pathophysiological processes accompanied by activation of endothelial cells.